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(54) POLYURETHANE ELASTIC YARN, STOCKING, AND METHOD FOR 

PRODUCING THE S FOCKING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain stockings solely using high-quality covered 
. 1 isii' yams, free from lateral stripes, consisting of fine, neat knitted fabric, easy to wear 
and having softly tightening force. 

SOLUTION: The objective v ^ n v yam is characterized by being obtained 

by melt spinning of a polymer produced by reaction between (A) a prepolymer with 
hydroxy groups on both ends obtained by reaction between a polyol, a diisocyanate and a 
low-molecular weight diol and (B) another prepolymer with isocyanate groups on both 
ends obtained by reaction between a polyol and a diisocyanate, and by meeting the 
requirements (1) and (2) described below: (1) dispersion index (Mw/Mn) determined by 
gel permeation chromatography(GPC) is 2.2-2.8 (wherein, Mw and Mn are weight- 
average molecular weight and number-average molecular weight, respectively) and (2) 
the main dispersion peak temperature (Than6) of loss tangent (tan6) determined by 
viscoelasticity measurement is -5°C to 5°C. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Suitable polyurethane elastic yam to manufacture the stocking 
which has clamping force that the stitch of this invention is beautiful and moderate, This 
polyurethane elastic yam is used as wadding, and it is related with the quality stocking 
which formed the leg at least only by the coated elastic yam which winds this wadding 
with inelastic thread, and the manufacturing method of this stocking. 
[0002] 

[Description of the Prior Art]PoIyurethane elastic yam is used as wadding and there is a 
thing of the type edited by an intersection which knit covering thread and nylon filament 
thread by tums from the former as a stocking for women using the coated elastic yam 
(what is called covering thread) which wound inelastic thread, such as nylon, around this 

wadding. 

[0003] Although it had moderate clamping force and fit nature, since this type edited by 
an intersection of stocking constituted the stitch from two kinds of contractile different 
thread by turns, the stitch lacked in smooth nature, the touch was bad, and the disk was 
conspicuous, and it was deficient in the fine sight. 

[0004]Coated elastic yam independent usage's stocking in which the leg is composed 
only of coated elastic yam (covering thread) at least is developed in order to compensate 
these faults. Since the stitch has gathered, this type of stocking is excellent in smooth 
nature and fine sight nature, and has advantages, such as endurance. 
[0005]However, after it knits up the above coated elastic yam independent usage's 
stocking and it usually performs sewing and dyeing, it is manufactured by putting into a 
tabular leg type and setting by the steam or a hot wind, but. In a heat set process, the 
maximum of set temperature exists from a viewpoint of maintaining the aesthetic 
property of a stocking. When the polyurethane urea polymer which uses the chain 
elongation agent which uses as the main ingredients the compound which has amino 
groups, such as diamine, as wadding elastic yam is composed only with the covering 
thread which uses dry type or the common elastic yam produced by carrying out wet 
spinning, as a result, since the heat set nature of this elastic yam is bad. In the usual 
stocking manufacturing process, there is a problem that the trim size of a stocking will 
become small. 

[0006]A heat set is not fully carried out, but the stocking with a small trim size has the 
coarse knitting fabric surface, and. If it does not wear with a stretch carefully, a shade 
will be conspicuous by the sfretch spots of knitting fabric, and the appearance at the time 
of wear will worsen, and it elapses, and it is hard for that the shrinkage force of elastic 

yam is strong to wear, it vomits [ there is an excessive feeling of oppression, and ], and 
there is a problem of being a bad thing of a feeling. 

[0007] When heat set temperature is raised too much for the purpose of knitting and on 
the other hand cleaning a field, the physical properties of wadding elastic yam 
deteriorate, and it becomes easy to produce faults, such as thread breakage, and there is a 
problem that the aesthetic property of goods will also worsen. 
[0008]Thus, coated elastic yam independent usage's stocking using conventional 



common polyurethane elastic yam does not have the performance which may be satisfied 
enough. 

[0009]The method of using the polyurethane elastic yam which enlarged heat set nature 
with not less than 70% by the melt spinning method of the kind Existing that these 
points should be improved is proposed (JP,H5-339802,A). When making the middle 
polymer, organic diamine, and monoamine of isocyanate end react and obtaining 
polyurethane polymer, Make the ratio of organic diamine to monoamine, and the ratio of 
the total amine group and an end isocyanate group into the specific range, they are made 
to react, and the method of spinning the obtained polyurethane polymer dryly and 
enlarging heat set nature is proposed (JP,H8-1 13824,A). 

[OOlOJHowever, although surely it knits, a field becomes beautiful and the good thing of 
appearance is easy to be obtained, the method of ** has too weak clamping force, and its 
feeling of wear as a stocking is insufficient, and. Since the heat resistance of elastic yam 
is low, there is a problem that degradation is intense and the practicality as goods is 
scarce, by rework, such as a dress change at the time of dyeing. As for a remarkable 
improvement, the stocking using the elastic yam which as for the method of 
management of polymer synthesis is complicated, and also was obtained greatly [ the 
improved effect of heat set nature ] is not accepted in generating or a feeling of wear of a 
disk. 

[001 IJGenerally, coated elastic yam independent usage knitting fabric is very beautiful, 
when the whole stitch has gathered, but. If the heat set nature of elastic yam is bad, 
elastic yam itself has stress spots and fineness spots, or the number of twist and 
enlargement ratio of coated elastic yam have dispersion, or it knits up and the condition 
adjustment at the time is un-accurate, the fault of on the contrary a non-set [ of a disk / 
generating or the size ] will be conspicuous, and deterioration of goods grace will be 
caused in many cases. 

[0012]For this reason, in order to manufacture the stocking of the coated elastic yam 
independent usage in which commodity value is very high, In [ carry out design 
manufacture of the elastic yam first provided with the fitness as an object for coated 
elastic yam independent usage's stockings, and also ] the production process of coated 
elastic yam (covering thread), and the production process of a stocking. It is required to 
aim at establishment of the optimal conditions for coated elastic yam independent usage's 
stocking and management, and the development was desired strongly. 
[0013]It was made in view of the above-mentioned situation, and the fault of 
conventional technology is improved in coated elastic yam independent usage's stocking, 
and this invention dresses up and is fine beautiful knitting fabric. 
And the polyurethane elastic yam which can obtain the stocking which is easy to wear 
and has soft clamping force. This polyurethane elastic yam is used as wadding, and it 
aims at providing the quality stocking which formed the leg at least only by the coated 
elastic yam which winds this wadding with inelastic thread, and the manufacturing 
method of this stocking. 

[0014] 

[The means for solving a technical problem and an embodiment of the invention] In order 
that this invention person may attain the above-mentioned purpose, there are few the 
fineness spots and stress spots which are the ftindamental physical properties of 



polyurethane elastic yam, In order to obtain the quality elastic yam which has the 
outstanding heat set nature and holds moderate clamping force after a heat set, In addition 
to the fiindamental physical properties of polymer, the process stability at the time of 
spinning is important, and This sake, As a result of considering the relation between an 
index of dispersion (Mw/Mn) and the process stability at the time of spinning in detail, 
when (1) indices of dispersion (Mw/Mn) are 2.2-2.8, the melting nature of polymer is 
rationalized and the process stability at the time of spinning improves, and. The 
knowledge of polyurethane elastic yam with uniform fineness and stress being obtained 
was carried out. 

[0015]That the primary dispersion peak temperature (Ttandelta) of the loss tangent 
(tandelta) by (2) viscoelasticity determination of polyurethane elastic yam is a range 
which is delta<=5 ** of -5 **<=Ttan(s), It could contribute to the stability of the 
covering process effective for the stability of a covering process and the occurrence 
prevention of yam evenness, that (3) fineness rate of change is 3% or less still more 
preferably, and/or that (4) stress width index is 1.3 or less, and the knowledge of quality 
coated elastic yarn being obtained was carried out. 

[00 16] And as a result of this invention person's advancing examination further 
wholeheartedly, from the above-mentioned knowledge as wadding of coated elastic yam 
coated elastic yam independent usage's stocking which forms the leg at least. Thickness 
of thread itself [ which fulfills the physical properties of the above (1) and (2) and also 
(3), and/or (4) ], and a uniformity ratio of illuminance of stress are high, By having the 
outstanding heat set nature and using polyurethane elastic yam holding effective stress 
(moderate clamping force) also after a heat set, It finds out that a stocking of coated 
elastic yam independent usage who there is no generating of a disk, and dresses up, is 
fine beautiful knitting fabric and has a soft feeling of bolting that it is easy to wear which 
ftilfills the physical properties of the following (i) - (iii) is obtained, and came to make 
this invention. 

(i) Number of twist rate of change of coated elastic yarn should be 5% or less. 

(ii) Enlargement ratio rate of change of wadding to inelastic thread should be 3% or less. 

(iii) Weave thread length change should be 4% or less. 

[0017]That is, this invention provides a manufacturing method of the following 
polyurethane elastic yam, a stocking, and a stocking. 

A both-ends hydroxyl group prepolymer produced by making the Claim 1 :(A) polyol, 
diisocyanate, and low-molecular-weight diol react, (B) Polyurethane elastic yam carrying 
out melt spinning of the polymer produced by making a both-ends isocyanate group 
prepolymer produced by making diisocyanate react to polyol react, and fiilfiUing 
following (1) and the physical properties of (2). 

(1) An index of dispersion (Mw/Mn) by gel-permeation-chromatography (GPC) analysis 
should be 2.2<=Mw/Mn<=2.8 (however, Mw shows weight average molecular weight 
and Mn shows a number average molecular weight). 

(2) Primary dispersion peak temperature (Ttandelta) of a loss tangent (tandelta) by 
viscoelasticity determination should be delta<=5 ** of -5 **<=Ttan(s). 

Claim 2: The polyurethane elastic yam according to claim 1 which fiilfiUs following (3) 
and/or the physical properties of (4) further. 

(3) Fineness rate of change should be 3% or less. 

(4) A stress width index should be 1 .3 or less. 



Claim 3 : In a stocking containing West Rubber Division, a panty part, the leg, and a foot 
part, A stocking which the leg is formed at least only by coated elastic yam which uses 
the polyurethane elastic yam according to claim 1 or 2 as wadding, and winds inelastic 
thread around this wadding, and is characterized by fulfilling the physical properties of 
the following (i) - (iii). 

(i) Number of twist rate of change of coated elastic yam should be 5% or less. 

(ii) Enlargement ratio rate of change of wadding to inelastic thread should be 3% or less. 

(iii) Weave thread length change should be 4% or less. 

Claim 4 : In a manufacturing method of a stocking containing West Rubber Division, a 
panty part, the leg, and a foot part, A manufacturing method of a stocking forming so that 
the leg may fulfill the physical properties of the following (i) - (iii) only using coated 
elastic yam which uses the polyurethane elastic yam according to claim 1 or 2 as 
wadding, and winds inelastic thread around this wadding at least. 

(i) Number of twist rate of change of coated elastic yam should be 5% or less. 

(ii) Enlargement ratio rate of change of wadding to inelastic thread should be 3% or less. 

(iii) Weave thread length change should be 4% or less. 

[0018]Hereafter, it explains in more detail about this invention. A both-ends hydroxyl 
group prepolymer produced by polyurethane elastic yam of this invention making (A) 
polyol, diisocyanate, and low-molecular-weight diol react, (B) Carry out melt spinning of 
the polymer produced by making a both-ends isocyanate group prepolymer produced by 
making diisocyanate react to polyol react, and fiilfill following (1) and the physical 
properties of (2). 

(1) An index of dispersion (Mw/Mn) by gcl-permcation-chromatography (GPC) analysis 
should be 2.2<=Mw/Mn<=2.8 (however, Mw shows weight average molecular weight 
and Mn shows a number average molecular weight). 

(2) Primary dispersion peak temperature (Ttandelta) of a loss tangent (tandelta) by 
viscoelasticity determination should be delta<=5 ** of -5 **<=Ttan(s). 
[0019]Aithough an index of dispersion (Mw/Mn) of (1) is a ratio of weight average 
molecular weight (Mw) of polymer and a number average molecular weight (Mn) by the 
gel-permeation-chromatography (GPC) method and it is generally considered as an index 
which shows breadth of molecular weight distribution here, In polyurethane elastic yam 
of this invention, it is important as an index of melting characteristic judgment of 
polymer. 

[0020]in this case, polyurethane elastic yam of this invention ~ an index of dispersion 
(Mw/Mn) - 2.2<=Mw/Mn<=2.8 ~ it is 2.3<=Mw/Mn<=2.5 preferably. 
[0021]if an index of dispersion (Mw/Mn) is too small, thread will become weak and 
fineness spots of polyurethane elastic yam obtained by thread breakage occurring 
frequently in spinning will become large ~ a covering process ~ it knits up and becomes 
easy to generate a trouble also at a process and a dyeing process. A case where remains 
NCO% is too high, or preset temperature is too high as a cause by which an index of 
dispersion (Mw/Mn) becomes small, and melt viscosity falls etc. can be considered. On 
the other hand, if an index of dispersion (Mw/Mn) is too large, a spinning process will 
become unstable by generating of hyperviscosity and an anomalous reaction thing, and 
polyurethane elastic yam of the characteristic made into the purpose will not be obtained. 
As a cause by which an index of dispersion (Mw/Mn) becomes large, setups of 
composition and a spinning process become unsuitable, or a case where process control 



of a local anomalous reaction etc. is insufficient etc. can be considered. 
[0022]Following (a) - [ in / in an index of dispersion (Mw/Mn) in such GPC / a 
manufacturing process of polyurethane elastic yam ] (d) influences. 

(a) A nitrogen content in polymer (N %) 

(b) Quantity of an NCO group which remains in thread just behind spinning (NCO%) 

(c) A reaction condition in each polymer synthesis (temperature, time, stirring conditions) 

(d) Spinning conditions (especially spinning temperature) 

[0023]These (a) Since - (d) influences independent or for each other and acts 
intricately. Although not necessarily decided uniquely, the range of an index of 
dispersion (Mw/Mn) can be set up by accepting a tendency as about shown in the 
following (**) - (**), referring to these tendencies, and adjusting various conditions. 
(**) An index of dispersion (Mw/Mn) becomes large, so that N % becomes high. 
(**) An index of dispersion (Mw/Mn) becomes large, so that NCO% becomes low. 
(**) A synthetic condition and spinning conditions have a close relation to melt viscosity 
of polymer spun, and if melt viscosity is made high, an index of dispersion (Mw/Mn) will 
become large. 

[0024]Primary dispersion peak temperature (Ttandelta) of a loss tangent (tandelta) by (2) 
viscoelasticity determination is deha<=5 ** of -5 **<=Ttan(s) at the same time 
polyurethane elastic yam of this invention fulfills the range of an index of dispersion 
(Mw/Mn) of the above (1). 

[0025]Here, a loss tangent (tandelta) is an index about character of polymer obtained 
from measurement of the dynamic viscoelasticity characteristic, and primary dispersion 
peak temperature (Ttandelta) shows temperature fi-om which tandelta becomes the 
maximum about each polyurethane elastic yam. 

[0026]With external force with slight polyurethane elastic yam, since the state of 
elongation is changeable, in response to a yam guide guide or influence of fi-ictional 

resistance at the time of a spindle secret communication fault, an enlargement ratio may 
become unstable locally at a covering process. For this reason, as for a viewpoint of 
obtaining covering thread with few spots to polyurethane elastic yarn, it is desirable for 
there to be little modification (elongation) over extemal force. 

[0027]If polyurethane elastic yam is saved by an expanded state, will be based also on 
the characteristic of composition polymer, but. Fixed temporarily, ductility falls, it has 
after that the character (this character is called "temporary set nature".) to recover the 
original ductility through relaxed processes, such as heat treatment, and this temporary 
set nature serves as the maximum in a temperature region of Ttandelta. 
[0028]In this case, since influence of extemal force on modification of thread will 
decrease if the temporary set of the polyurethane elastic yam is carried out, it is desirable 
to have temporary set nature with moderate elastic yam from a viewpoint of the stability 
of a covering process. Temperature which can be set temporary changes with 
characteristics of polymer, many of polyurethane elastic yam currently generally 
manufactured by the conventional dry type or wet spinning is in a low-temperature 
degree region extremely, and there is almost no temporary set nature in a room 
temperature region. On the other hand, many of polymer for melt spinning exists in a 
place comparatively near a room temperature. 

[0029]As for this invention person, as a range of primary dispersion peak temperature 
(Ttandelta) of a loss tangent (tandelta) by viscoelasticity determination, delta<=5 ** of -5 



**<=Ttan(s) did knowledge to their being delta<=4 ** of -4 **<=Ttan(s) preferably from 
the physical properties of elastic yam, the stability of a covering process, and a relation 
with a generation state of yam evenness. 

[0030]If primary dispersion peak temperature (Ttandelta) is too low, there is little 
temporary set nature near a room temperature, since it is easy to be extended, an 
expanded state of thread will not be easily stabilized due to resistance of a yam guide 
guide etc. at the time of covering, and magnification spots will become large, on the other 
hand, uniform, when it is considered as a stocking, since thread will become a thing of 
hard sensibility of ductility insufficient feeling at the whole, it will be easy to generate 
thread breakage and a covering process will not be stabilized, although temporary set 
nature near a room temperature becomes large if Ttandelta is too high ~ it knits and a 
product of a field is not obtained. 

[0031]Glass-fransition-temperature Tgobs of a homogeneous-mixing system of a 
substance which has a different glass transition temperature (Tg), It is suggested that it is 
expressed as a function of glass transition temperature (Tgn) which each ingredient has, 
and its composition mass fraction (Wn), and Ttandelta is dependent on Tg ("new edition 
thermometric analysis" pi 89 - work Kodansha besides Kobe). Generally, about Tg of 
polymer diol, polyetherdiol is a low value and it turns out that polyesterdiol and 
polycarbonatediol show a high value. For this reason, in order to obtain Ttandelta of the 
above requests as Ttandelta of polyurethane elastic yam, It can attain by mixing and 
using several polymer diol from which independent polymer diol which has Tg which 
suits as polymer diol is chosen, or Tg differs. 

[0032]Although polyurethane clastic yarn of this invention fulfills the above (1) and the 
physical properties of (2), In order to require the homogeneity of fineness and stress in 
addition to these physical properties in order to use it as wadding of coated elastic yam of 
a stocking, and to obtain uniform and beautiful stocking knitting fabric, it is still more 
preferred to fulfill following (3) and/or the physical properties of (4). 

(3) Fineness rate of change should be 3% or less. 

(4) A stress width index should be 1 .3 or less. 

[0033]Fineness rate of change of the above (3) makes it mn polyurethane elastic yam in 
the state where it elongated twice, using fineness change measuring apparatus of a 
capacitive sensing method, is measured continuously on condition of predetermined, and 
is expressed with the rate of change (valve flow coefficient%). Fineness rate of change is 
2.5% or less preferably 3% or less. 

[0034JA stress width index of the above (4) measures stress at the time of a continuous 
mn on condition of predetermined in the state where it acted as the 2 Masunobu chief of 
the polyurethane elastic yam, and makes a measurement value for 1 minute for every 
cheese head a sfress value of the cheese head. Make the greatest and minimum thing into 
a maximum sfress value (Tmax) and a minimum sfress value (Tmin) among each cheese- 
head stress value in an elastic yam lot, respectively, and let these ratios (Tmax/Tmin) be 
stress width indices (TI). 

[003 5] Although it is easy to clear the above (3) and the physical properties of (4) as the 
physical properties of the above (3) and (4) are closely related to the stability of a 
spinning process of polyurethane elastic yam and are stable here, [ of a spinning process ] 
On the contrary, if a spinning process becomes unstable and exceeds the range of these 
(3) and the physical properties of (4) about fineness of elastic yam, and the homogeneity 



of stress, even if a post process below a covering process is normal, It is easy to cause a 
fault of a disk or others, and abnormalities to a stocking which is a final product, they 
dress up to it, and a stocking of fine beautiful knitting fabric may not be obtained. 
[0036]The above (1) and the physical properties of (2), and this invention polyurethane 
elastic yam preferably provided with the above (3) and/or the physical properties of (4), 
(A) A both-ends hydroxyl group prepolymer produced by making polyol, diisocyanate, 
and low-molecular-weight diol react, (B) It can obtain by carrying out melt spinning of 
the polymer produced by making a both-ends isocyanate group prepolymer produced by 
making diisocyanate react to polyol react. 

[0037]It is preferred that will not be restricted especially if the target physical properties 
can be acquired, but weight average molecular weight uses polymer diol of 600-3000 
here as polyol which constitutes a prepolymer of (A) and the (B) ingredient. 
[003 8] As such polymer diol, polyether glycol, polyester glycol, polycarbonate glycol, 
etc. can be used. 

[0039]As polyether glycol, for example Ethyleneoxide, propylene oxide, Polyetherdiol 
obtained by ring opening polymerization of cyclic ether, such as a tetrahydrofuran; 
Ethylene glycol, Polyether glycol etc. which are obtained by a polycondensation of 
glycols, such as propylene glycol, 1 ,4-butanediol, 1,5-pentanediol, neopentyl glycol, 1,6- 
hexanediol, and 3 -methyl- 1,5-pentanediol, can be illustrated. 

[0040]As polyester glycol, for example Ethylene glycol, propylene glycol. At least one 
sort chosen from glycols, such as 1,4-butanediol, 1,5-pentanediol, neopentyl glycol, 1,6- 
hexanediol, and 3-methyl-l,5-pentancdiol, Polyester glycol etc. which are obtained by 
ring opening polymerization of lactone, such as a polyester glycol;epsilon-caprolactone, a 
valerolactone, etc. which are obtained by at least one sort chosen from dibasic acid, such 
as adipic acid, sebacic acid, and azelaic acid, of polycondensations, are illusfrated. 
[0041]As polycarbonate glycol, for example Dimethyl carbonate, Dialkyl carbonate, such 
as diethyl carbonate; Ethylene carbonate, Alkylene carbonate, such as propylene 
carbonate; At least one sort of organic carbonate chosen from diaryl carbonate, such as 
diphenyl carbonate and dinaphthyl carbonate, etc., Ethylene glycol, propylene glycol, 
1,4-butanediol, Carbonate glycol etc. which are obtained by an ester exchange reaction 
with at least one sort of aliphatic series diol chosen from 1,5-pentanediol, neopentyl 
glycol, 1,6-hexanediol, 3-methyl-l,5-pentanediol, etc. are illustrated. 
[0042]Polyether glycol which illusfrated [ above-mentioned ], polyester glycol, or the 
polycarbonate glycol can use one sort combining independent or two sorts or more. 
[0043]As diisocyanate which constitutes a prepolymer of (A) and the (B) ingredient, 
arbitrary diisocyanate, such as an aliphatic series system by which normal use is carried 
out when manufacturing polyurethane, an alicyclic system, an aromatic system, and an 
aroma aliphatic series system, can be used. 

[0044]As such diisocyanate, for example 4 and 4'-diphenylmethane diisocyanate, 2, 4- 
tolylene diisocyanate, 1,5-naphthalene diisocyanate, Xylylene diisocyanate, isophorone 
diisocyanate, 1,6-hexane diisocyanate, p-phenylene diisocyanate, 4,4'-cyclohexyl 
diisocyanate, etc. are mentioned, it is independent, or these one sort can be combined and 
used. 

[0045](A) as low-molecular-weight diol which is a chain elongation agent which 
constitutes a prepolymer of an ingredient, it has two active hydrogen atoms which can 
react to an isocyanate ~ generally 500 or less low molecular weight compound is used for 



a molecular weight. 

[0046]As such low-molecular-weight did, for example Ethylene glycol, Propylene 
glycol, 1 ,4-butanediol, 1,5-pentanediol, Aliphatic series diol, such as neopentyl glycol, 
1,6-hexanediol, and 3-methyl- 1,5-pentanediol, can be used, it is independent, or these one 
sort can be combined and used. 1 ,4-butanediol is preferred also in these. 
[0047]To a prepolymer of the above (A) and the (B) ingredient, optional components, 
such as an antioxidant, ultraviolet inhibitor, colorant, lubricant, a catalyst, fire retardant, 
and a bulking agent, can be added if needed in the range which does not affect physical 
properties, such as an index of dispersion (Mw/Mn) and primary dispersion peak 
temperature (Ttandelta). 

[0048]Poljairethane elastic yam of this invention can be obtained by carrying out melt 
spinning continuously, without supplying a prepolymer of the above (A) and the (B) 
ingredient to a reaction machine, and solidifying polymer after ending reaction. 
[0049]Composition of polymer In this case, composition of a (I) both-ends hydroxyl 
group prepolymer, (II) composition of a both-ends isocyanate group prepolymer, and 
(III), although these two compounded prepolymers are led to a reaction machine and it 
comprises three composite reactions of polymer for spinning made to react continuously. 
Composition ratio of a raw material totals the three above-mentioned reactions, and it is 
preferred that mole ratios (NCO ratio) of molar quantity of all the diisocyanate and total 
molar quantity of whole polymer diol and all the low-molecular- weight diol are 1.03- 
1.18. 

[0050]Composition of a both-ends hydroxyl group prepolymer of the above-mentioned 
(I) makes diisocyanate react to polymer diol by a predetermined mole ratio, and makes a 
precursor and low-molecular-weight diol which are subsequently obtained specifically 
react. A reaction condition is 50 to 70 minutes at 60-120 ** preferably in 50-130 ** for 
30 to 100 minutes. Even if a reaction method is a continuous method which used a 2 axis 
kneading machine, it may also be a batch method which uses a synthetic iron pot. 
[005 l](ll) Composition of a both-ends isocyanate group prepolymer teaches polymer diol 
and diisocyanate, and makes them react by a predetermined mole ratio. A part of number 
of specified moles of polymer diol may be replaced by low-molecular-weight diol if 
needed at this time. In this case, teach low-molecular-weight diol simultaneously and it is 
made to react, or low-molecular- weight diol can be added and it can make it react after 
prepolymer ending reaction of polymer diol and diisocyanate. A reaction condition is 50 
to 70 minutes at 60-120 ** preferably in 50-130 ** for 30 to 100 minutes. Even if a 
reaction method is a continuous method which used a 2 axis kneading machine, it may 
also be a batch method which uses a synthetic iron pot. 

[0052](III) The successive reaction of the composition of polymer for spinning is carried 
out using a reaction machine provided with a mechanism in which make a (A) (B)2 kind 
prepolymer sent in at a rate of a constant ratio react, carrying out mixed stirring 
continuously, and it is sent out to an exit, and polymer for spinning is obtained. A 
reaction condition is 1 to 60 minutes at 180-210 ** preferably in 160-220 ** for 1 to 90 
minutes. 

[0053]It cools and polyurethane elastic yam of this invention is obtained by making a 
spinning oil agent adhere and rolling round, after extmding at spinning temperature of 
180-230 ** more nearly continuously than a nozzle, while compounded polymer for 
spinning shows a flow state. In this case, as for NCO% which remains to thread 



immediately after carrying out spinning, it is preferred 0.3 to 1 .2 mass % and that it is 0.5 
to 0.9 mass % especially. 

[0054]Here, percentage of mass of a remaining activity NCO group to whole polymer 
mass is said NCO%. If NCO% is too low, heat set nature is good, but heat resistance and 
elastic performance fall and clamping force desirable as a stocking may not be acquired. 
On the other hand, if NCO% is too high, stability in a spinning process will fall and it 
will become easy to generate fineness spots and thread breakage. NCO% of adjustment 
can be performed by changing a pouring ratio of two kinds of prepolymers, (A) and (B). 
[0055]Next, including West Rubber Division, a panty part, the leg, and a foot part, at 
least, the leg uses polyurethane elastic yam of above-mentioned this invention as 
wadding, and a stocking of this invention is formed only by coated elastic yam which 
winds inelastic thread around this wadding. Here, a foot part refers to a portion to a heel 
section - a toe part. A stocking of this invention may form West Rubber Division, a panty 
part, the leg, and the whole foot part by this invention coated elastic yam, and even if 
thread of a different kind is used for it if needed except the leg, it is not cared about. 
[0056]Coated elastic yarn of this invention extends the above-mentioned this invention 
polyurethane elastic yarn for predetermined magnification, carries out prescribed 
frequency winding of the inelastic thread, such as a nylon filament, and is created by this 
(single covering yarn). On single covering yam, further, inelastic thread can be twisted 
around an opposite direction and can also be created (double covering yam). Although 
single covering yam is usually used for coated elastic yam independent usage's stocking, 
double covering yam can also be used. 

[005 7] Although nylon, such as 6 nylon, is usually used about inelastic thread, it is not 
limited in particular but is usable in common synthetic fiber filament yam, such as 
polyester and an acrylic, etc. 

[0058]Coated elastic yam of this invention fills the following (i) and (ii). 

(i) Number of twist rate of change of coated elastic yam should be 5% or less. 

(ii) Enlargement ratio rate of change of wadding to inelastic thread should be 3% or less. 
In this invention, knitting fabric created only by coated elastic yam is knit up, in order [ 
that the uniform surface is beautiful ] to knit and to consider it as a field, equalization of 
weave thread length in a process is indispensable, and it is required to fulfill the physical 
properties of the following (iii). 

(iii) Weave thread length change should be 4% or less. 

[0059]It is required to fulfill the physical properties of the above-mentioned (i) and (ii) in 
a covering process here, in order to suppress a disk generation cause which is the 
maximum defective factor in manufacture of coated elastic yam independent usage's 
stocking. 

[0060]Here, 50-cm picking is measured, it measures a number of twist for coated elastic 
yam under predetermined load, and (i) number of twist rate of change computes the rate 

of change (TCV (%)). Number of twist rate of change is 4% or less preferably 5% or less. 
[0061](ii) After performing 50-cm picking and number of twist measurement and 
enlargement ratio rate of change shrinks coated elastic yam for 5 minutes in boiling 
water, it measures the length of polyurethane elastic yarn and computes the rate of 
change (DCV (%)). Enlargement ratio rate of change is 2% or less preferably 3% or less. 
[0062]If the range of the physical properties of these (i)s and (ii) is exceeded, even if a 
stocking knits up and the following post processes are normal, it will be easy to cause a 



fault of a disk or others, and abnormalities to a final product stocking, they will dress up 
to it, and a stocking of fine beautiful knitting fabric will not be obtained. 
[0063]In this covering process, although factors which number of twist change of coated 
elastic yam and enlargement ratio change generate are various, as that for which 
fundamental control is usually needed, spindle number of rotations, sending speed of 
polyurethane elastic yam, a coiling speed, the homogeneity of unraveling, etc. are 
mentioned. A manufacturing process (covering process) of coated elastic yam of this 
invention is shown in drawing 1 . A polyurethane elastic yam cheese head and 2 one in 
drawing 1 A feed roll, 3 ~ a hollow spindle and 4 ~ a driving belt and 5 ~ an inelastic 
(nylon) bobbin and 6 ~ a delivery roll and 7 ~ a take-up roll and 8 ~ a coated elastic yam 
(covering thread) cheese head and a ~ wadding (polyurethane elastic yam) and b ~ 
inelastic thread (nylon) __ ************ 

[0064]In order to fulfill the physical properties of the above-mentioned (i) and (ii) in a 

covering process, it is required to stabilize the doubling and twisting point c of drawing 1 . 
[0065]following on change of a balloon tension of covering inelasticity thread, although a 
position of a doubling and twisting point of the wadding a (polyurethane elastic yam) and 
the inelastic thread b which nylon etc. wind is in a position just under the guide d at a 
covering process at the time of regular ~ a cycle ~ it may move-like or in irregular. That 
is, if a balloon tension becomes large too much, a doubling and twisting point will repeat 
movement to downward c' from the Mashita position c of the guide d. This phenomenon 
mainly became a local change factor of a number of twist, and has also influenced 
enlargement ratio change. 

[0066]Change of contact resistance of a wall and elastic yam which are produced when 
extended polyurethane elastic yam (wadding) passes through inside of a spindle hole by 
the shape of a rotation balloon becomes a direct factor of local change of enlargement 
magnification of wadding, and also also influences number of twist change. 
[0067]Tn this case, if the length of the nylon bobbin 5 is set to A and an upper bed of this 
bobbin 5 and distance with the guide d are set to B in drawing 1 as conditions for 
maintaining the doubling and twisting point c at a state of rest, and keeping desirable 
number of twist rate of change to 2% or less 3% or less. It is preferred 0.4-1 .0, and that 
these ratios (B/A) set especially to 0.7. If B/A exceeds I.O, **** may become large too 
much, and on the other hand, B/A becomes easy to generate thread breakage in less than 
0.4. 

[0068]Change can be deterred, when [ to the spindle 3 of the wadding a shown in 

drawing 1 ] ON comes out (upper and lower sides) and an angle (theta) makes 5-30 
degrees 10 degrees preferably. 

[0069]Knitting fabric created only by coated elastic yam of this invention is knit up, in 
order [ that the uniform surface is beautiful ] to knit and to consider it as a field, and in a 
process, equalization of weave thread length is indispensable. 

[0070]Here, weave thread length change shows an error of weave thread length which is 
the thread length knit in fixed length on knitting fabric. Solution editing of the knitting 
fabric is carried out, by predetermined load, the thread length for 1 round of a round- 
braid place is measured, it measures 5 times from the same knitting fabric sample, an 
average of thread length is asked for Li and difference L2 of Itonaga's maximum and the 
minimum, and weave thread length change LV(%) =(L2/Li) x 100 is computed. Weave 
thread length change is 2% or less preferably 4% or less. If weave thread length change is 



too large, even if future processes are normal, it is easy to cause a fault of a disk or 
others, and abnormalities to a stocking which is a final product, they cannot dress up to it, 
and a stocking of fine beautiful knitting fabric cannot be obtained. 
[0071]In order to make weave thread length change into the above-mentioned range, 
condition adjustment with a knitting machine is required, and it is necessary to lessen a 
difference between feeders as much as possible but, and it is desirable to knit, to keep 
uniform further, a lump tension (tension of a just before [ a knitting machine feeder ]) as 
much as possible, and to maintain a tension fluctuation range to 10% or less. For this 
reason, it is desirable for unraveling tension from a coated elastic yam cheese head to be 
Ig or less, and to attach a positive yam feeding device to a knitting machine for every 
feeder. 

[0072JA manufacturing method of a stocking of this invention West Rubber Division and 
a panty part, The leg uses this invention polyurethane elastic yam as wadding at least 
including the leg and a foot part, Only using coated elastic yam which winds inelastic 
thread around this wadding, it can form so that the physical properties of the following (i) 
- (iii) may be fulfilled, and thereby, a stocking in which process control is easy and 
quality can be manufactured efficiently. 

(i) Number of twist rate of change of coated elastic yam should be 5% or less. 

(ii) Enlargement ratio rate of change of wadding to inelastic thread should be 3% or less. 

(iii) Weave thread length change should be 4% or less. 

[0073JA stocking knit up is manufactured by putting into a tabular leg type and setting by 
steam or a hot wind, after performing sewing and dyeing in accordance with a 
conventional method. 

[0074]Thus, this invention stocking obtained, A uniformity ratio of illuminance of 
thread's own thickness and stress is high, and has moderate heat set nature, and 
polyurethane elastic yam which can hold effective stress (moderate clamping force) also 

after a heat set is used as wadding of coated elastic yam, By having formed the leg at 
least only by this coated elastic yarn, a conventional fault and SUBJECT can be canceled, 
there is no generating of a disk, it dresses up and a stocking of coated elastic yarn 
independent usage who is fine beautiful knitting fabric and has a soft feeling of bolting 
that it is easy to wear is obtained. 

[0075]a stocking which is the target of this invention is broadly applicable to stocking 
products represented by a panty hose (it is called "tights" ~ a product of thick cloth is 
included a little), a long stocking, short stocking, etc. 
[0076] 

[ExampleJAlthough working example and a comparative example are shown and this 
invention is explained still more concretely hereafter, this invention is not restricted to 
following working example. 

[0077] [Working example 1] The polyethylene adipate which has a hydroxyl group in 
both ends as polymer diol. (A; number average molecular weight 2,000 called the 
following and PEA) 204 mass parts, Managing in addition, to diphenylmethane 
diisocyanate (henceforth MDI) 49 mass part, gradually, as diisocyanate, so that reaction 
temperature may not exceed 80 **, it was made to react on the conditions for reaction- 
time 60 minutes, and the catalyst precursor was obtained. Subsequently, adding a catalyst 
precursor gradually to 1,4-butanediol (BD) 67 mass part as low-molecular- weight diol, it 
was made to react on the reaction temperature of 90 **, and the conditions for reaction- 



time 60 minutes, and the both-ends hydroxyl group prepolymer was obtained. 
[0078]Reacted at a rate of 242 mass parts as polymer diol, MDI was made to react as 
PEA(number average molecular weight 2,000) 443 mass part and diisocyanate on the 
reaction temperature of 80 and the conditions for reaction-time 60 minutes, and the 
both-ends isocyanate group prepolymer was obtained. 

[0079]Thus, at a rate of both-ends isocyanate group prepolymer 685 mass part, it poured 
into the rotor type ****** heat exchange type reaction machine continuously to both- 
ends hydroxyl group prepolymer 320 obtained mass part, and mixed stirring was carried 
out under the reaction temperature of 190 **, and the conditions for reaction-time 30 
minutes. 

[0080]When remains NCO% in polymer turned into 0.8 mass %, promptly, with the 
spinning pump, melt spinning was extruded and carried out through the nozzle at the 
spinning temperature of 191 **, and polyurethane elastic yam of 22dtex was rolled round 

by a part for 800-m/after giving a straight-mineral-oil subject's oils. The state of spinning 
was stable and good. 

[0081]The ratio (NCO ratio) of the total molar quantity of diol (PEA and BD) to the 
molar quantity of diisocyanate (MDI) used as a raw material of the obtained poljoirethane 
elastic yarn was 1.09, and the nitrogen content (N %) in polymer was 3.2 mass %. The 
various physical properties of polyurethane [ cheese head / which carried out spinning ] 
elastic yam after the neglect during five days in a room temperature were measured by 
the following method. A result is shown in Table 1. 

[0082]Preparation of the <index-of-dispersion [ in GPC ] (Mw/Mn)> sample carried out 
0.03g of unit weighing of the polyurethane elastic yam sample finely to about 3 mm or 
less in length. The solution was added there so that polymer concentration might become 
0.3 mass % with the dimethylacetamide (DMAC) solution which adjusted the lithium 
chloride (molecular weight 42.4) for cutting a hydrogen bond to the concentration of 30 
mmol/L, and it was made to swell at a room temperature for 1 hour. Then, in a 100 ** oil 
bath, in order to unify the heat history of a sample, it shook for exactly 1 0 minutes, and 
thread was dissolved thoroughly, it cooled to the room temperature by room temperature 
heat dissipation, and the sample was prepared. According to the following GPC 
measuring condition, the index of dispersion (Mw/Mn) was measured using this sample. 
GPC measuring condition m easuring device : Shimadzu LC-10 column temperature: 50 
** mobile phase : Lithium-chloride 30 mmol/L DMAC solution fiow rate : 1 ml/min 
column : Showa Denko Shohdex KD806M was used [ one a total of four ] for 3 and 
KD801, having connected. 

Analytical curve Mw/Mn which analyzed and asked for polystyrene of :GPC standard 
sample used attached software, and analyzed only about the main peak. 
[0083]The product LEO Vibron DDVmade from cage ene tech-2 type was used for 
<viscoelasticity determination (Ttandelta)> viscoelasticity determination, both ends were 
arranged in the adhesive face of a Scotch tape (registered frademark) etc., and it was 
fixed so that 20 thread might not be slackened, and it was measured by the following 
condition. 

Measuring condition grasp length : 1-cm vibrational frequency : 1 10-Hz amplitude : 
**0.016-mm heating rate : 3 / min measurement temperature requirement : from the 
temperature dependence of tandelta obtained -100 ** - 230 **.The peak temperature in 
primary dispersion with large transition intensity corresponding to the change to a 



rubbery state from a vitreous state was read as Ttandelta. 

[0084]The <fineness Rate-of-change (valve flow coefficient (%))> Measuring instrument 
Industrial company make Eve Kness Tess Tarr C type was used, the continuous run was 
carried out in the state where it acted as the 2 Masunobu chief of the polyurethane elastic 
yam, and the fineness rate of change of each cheese head was measured according to the 
following measuring condition. Measuring-condition travel speed: By 100-m/, 3 times 
rate of change was measured for measuring time:2 minutes for measurement evaluation 
length:30-cm polyurethane elastic yarn each cheese head of every, and the average value 
was made into fineness rate of change (valve flow coefficient (%)). 
[0085]The stress at the time of a continuous run is measured according to the following 
measuring condition in the state where it acted as the 2 Masunobu chief of the <stress 
width index (TI)> polyurethane elastic yam, and let the average value for 1 minute for 
every cheese head be a stress value of the cheese head. 

Measuring condition sending speed : In the 25-m polyurethane [ which rolls round by /] 
elastic yam lot with which a covering process is presented by speed:50-my, the inside of 
each cheese-head stress value,The greatest and minimum thing was made into the 
maximum stress value (Tmax) and the minimum stress value (Tmin), respectively, and 
these ratios (Tmax/Tmin) were made into the stress width index (TI). 
[0086][Working example 2] The polytetramethylene ether glycol which has a hydroxyl 
group in both ends as polymer diol. 60 mass parts carried out BD for MDI comparatively 
as 54 mass parts and low-molecular-weight diol as 1 1 1 mass parts and diisocyanate, (a; 
number average molecular weight 1 ,000 called the following and PTMG) was made to 
react by working example 1 , the rcaction-of-identity method, and temperature conditions, 
and the both-ends hydroxyl group prepolymer was obtained. 

[0087]It was considered as polymer diol and the both-ends isocyanate group prepolymer 
was obtained [ PEA (number average molecular weight 2,000) ] for MDI by the same 
conditions as working example 1 at a rate of 232 mass parts as 542 mass parts and 
diisocyanate. 

[0088]Thus, to both-ends hydroxyl group prepolymer 225 obtained mass part at a rate of 
both-ends isocyanate group prepolymer 774 mass part. Melt spinning was extmded and 
carried out from the nozzle on the same conditions as working example 1 , and 
polyurethane elastic yam of 22dtex was rolled round by a part for 800-m/after processing 
with the straight-mineral-oil subject's oils. The stability of the state of spinning was good. 
[0089]The ratio (NCO ratio) of the total molar quantity of diol (PTMG, PEA, and BD) to 
the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
polyurethane elastic yam was 1.09, and the nitrogen content (N %) in polymer was 3.2 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 1 . 

[0090] [Working example 3] At a rate of both-ends isocyanate group prepolymer 774 
mass part of working example 2, the 2 axis extruder was continuously supplied to both- 
ends hydroxyl group prepolymer 225 mass part of working example 2, and mixed stirring 
was carried out under the reaction temperature of 220 and the conditions for reaction- 
time 15 minutes. 

[0091]The obtained viscous thing was promptly extmded through the nozzle at the 
spinning temperature of 189 ** with the spinning pump, and polyurethane elastic yam by 



the melt spinning method of 22dtex was rolled round by a part for 800-m/after processing 
with the straight-mineral-oil subject's oils. The stability of the state of spinning was good. 
[0092]The ratio (NCO ratio) of the total molar quantity of diol (PTMG, PEA, and BD) to 
the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
polyurethane elastic yam was 1 .08, and the nitrogen content (N %) in polymer was 3.2 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 1 . 

[0093] [Comparative example 1] The PTMG (number average molecular weight 1,000) 
same as polymer diol as working example 2 111 mass parts, 60 mass parts carried out BD 
comparatively as 54 mass parts and low-molecular-weight diol, MDI was made to react 
as diisocyanate by working example 1, the reaction-of-identity method, and temperature 
conditions, and the both-ends hydroxyl group prepolymer was obtained. 
[0094]It was considered as polymer diol and the both-ends isocyanate group prepolymer 
was obtained [ PTMG (number average molecular weight 2,000) ] for MDI by the same 
conditions as working example 1 at a rate of 214 mass parts as 500 mass parts and 
diisocyanate. 

[0095]Thus, mixed stirring is carried out at a rate of both-ends isocyanate group 
prepolymer 714 mass part to both-ends hydroxyl group prepolymer 225 obtained mass 
part. When remains NCO% in spinning polymer turned into 0.4 mass %, promptly, with 
the spinning pump, melt spinning was extruded and carried out through the nozzle at the 
spinning temperature of 192 **, and polyurethane elastic yam of 22dtex was rolled round 
by a part for 800-m/after processing with the dimethyl silicone subject's oils. The state of 
spinning was slightly unstable. 

[0096]The ratio (NCO ratio) of the total molar quantity of diol (PTMG, PEA, and BD) to 
the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
poljoirethane elastic yam was 1 .04, and the nitrogen content (N %) in polymer was 3.2 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 2. 

[0097] [Comparative example 2] MDI as 579 mass parts and diisocyanate as polymer diol 
for a Polly 3-methyl-pentamethylene horse mackerel peat (a; number average molecular 
weight 2,000 called the following and PMPA) at a rate of 220 mass parts. It was made to 
react by working example 1, the reaction-of-identity method, and temperature conditions, 
and the both-ends isocyanate group prepolymer was obtained. 
[0098]To the both-ends hydroxyl group prepolymer 201 same mass part as working 
example 2, the above-mentioned both-ends isocyanate group prepolymer was 
continuously poured into the ****** heat exchange type reaction machine at a rate of 799 
mass parts, and mixed stirring was carried out under the reaction temperature of 190 **, 
and the conditions for reaction-time 30 minutes. When remains NCO% in spinning 
polymer tumed into 0.75 mass %, it extmded [ promptly ] through the nozzle at the 
spinning temperature of 190 ** with the spinning pump, and melt spinning was carried 
out, and polyurethane elastic yam of 22dtex was rolled round by a part for 700-m/after 
processing with the dimethyl silicone oil subject's oils. 

[0099]The ratio (NCO ratio) of the total molar quantity of diol (PMPA, PTMG, and BD) 
to the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 



polyurethane elastic yam was 1 .09, and the nitrogen content (N %) in polymer was 3.0 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 2. 

[01 00] [Comparative example 3] Mixed stirring was carried out on the same conditions as 
the comparative example 2 to both-ends hydroxyl group prepolymer 215 mass part using 
the same both-ends hydroxyl group prepolymer as the comparative example 2, and the 
both-ends isocyanate group prepolymer with a rate of the both-ends isocyanate group 
prepolymer 785 above-mentioned mass part. When remains NCO% in spinning polymer 
tumed into 0.37 mass %, it extmded [ promptly ] through the nozzle at the spinning 
temperature of 190 ** with the spinning pump, and melt spinning was carried out, and 
polyurethane elastic yam of 22dtex was rolled round by a part for 700-m/after processing 
with the dimethyl silicone oil subject's oils. 

[OlOlJThe ratio (NCO ratio) of the total molar quantity of diol (PMPA, PTMG, and BD) 
to the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
polyurethane elastic yam was 1 .04, and the nitrogen content (N %) in polymer was 3.0 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 2. 

[01 02] [Comparative example 4] PTMG (number average molecular weight 2,000) as 
polymer diol 160 mass parts and polycarbonatediol. 62 mass parts carried out BD for 
MDI comparatively as 56 mass parts and low-molecular- weight diol as 69 mass parts and 
diisocyanate, (a; number average molecular weight 2,000 called the following and PCD) 
was made to react by working example 1, the reaction-of-identity method, and 
temperature conditions, and the both-ends hydroxyl group prepolymer was obtained. 
[0103]as polymer diol ~ PTMG (number average molecular weight 2,000) ~ the both- 
ends isocyanate group prepolymer was obtained [ 309 mass parts and PCD (number 
average molecular weight 2,000) ] for MDI by the same conditions as working example 1 
at a rate of 212 mass parts as 132 mass parts and diisocyanate. 
[0104]Thus, mixed stirring is carried out at a rate of both-ends isocyanate group 
prepolymer 653 mass part to both-ends hydroxyl group prepolymer 347 obtained mass 
part. When remains NCO% in spinning polymer tumed into 0.69 mass %, it extmded 
from the nozzle at the spinning temperature of 193 ** with the spinning pump promptly, 
and melt spinning was carried out, and polyurethane elastic yam of 22dtex was rolled 
round by a part for 600-m/after processing with the dimethyl silicone subject's oils. 
[0105]The ratio (NCO ratio) of the total molar quantity of diol (PTMG, PCD, and BD) to 
the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
polyurethane elastic yam was 1 .05, and the nitrogen content (N %) in polymer was 3.0 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yam after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 2. 

[01 06] [Comparative example 5] 1 15 mass parts and PCD (number average molecular 
weight 2,000) for PTMG (number average molecular weight 2,000) as polymer diol 115 
mass parts, 62 mass parts carried out BD comparatively as 56 mass parts and low- 
molecular- weight diol, MDI was made to react as diisocyanate by working example 1, 
the reaction-of-identity method, and temperature conditions, and the both-ends hydroxyl 



group prepolymer was obtained. 

[0107]as polymer diol ~ PTMG (number average molecular weight 2,000) ~ the both- 
ends isocyanate group prepolymer was obtained [ 221 mass parts and PCD (number 
average molecular weight 2,000) ] for MDI by the same conditions as working example 1 
at a rate of 212 mass parts as 221 mass parts and diisocyanate. 
[0108]Thus, mixed stirring is carried out at a rate of both-ends isocyanate group 
prepolymer 654 mass part to both-ends hydroxyl group prepolymer 348 obtained mass 
part. When remains NCO% in spinning polymer turned into 0.88 mass %, it extruded 
from the nozzle at the spinning temperature of 193 with the spinning pump promptly, 
and melt spinning was carried out, and polyurethane elastic yam of 22dtex was rolled 
round by a part for 600-m/after processing with the dimethyl silicone subject's oils. 
[0109]The ratio (NCO ratio) of the total molar quantity of diol (PTMG, PCD, and BD) to 
the molar quantity of diisocyanate (MDI) used as a raw material of the obtained 
polyurethane elastic yam was 1.05, and the nitrogen content (N %) in polymer was 3.0 
mass %. The various physical properties of polyurethane [ cheese head / which carried 
out spinning ] elastic yarn after the neglect during five days in a room temperature were 
measured similarly. A result is shown in Table 2. 

[01 10] [Comparative example 6] PTMG (number average molecular weight 1,965) as 
polymer diol 36.6 mass parts. The stirring reaction of the 8.4 mass parts was carried out 
for MDI for 90 minutes at 60 by the synthetic tub as diisocyanate, the prepolymer 
which had an isocyanate group in both ends was compounded, and it dissolved in the 
dimethylacetamide (DM Ac) of 17.5 mass parts. Next, after having dropped the solution 
which dissolved ethylcncdiaminc 0.9 mass part and dibutyl amine 0.1 mass part in 
DMAc22 mass part at said prepolymer solution, stirring it and completing a reaction, 
DMAc was added and polymer concentration obtained the spinning undiluted solution of 
25 mass %. 

[01 1 IJSpinning (a part for 600-m/) of the obtained spinning undiluted solution was 
carried out with the usual dry-spinning method, and polyurethane clastic yarn of 22dtex 
(the two numbers of composition filaments) was produced. The nitrogen content (N %) in 
polymer of the obtained polyurethane elastic yam is 3.0 mass %, and measured similarly 
the various physical properties of polyurethane [ cheese head / which carried out spinning 
] elastic yam after the neglect during five days in a room temperature. A resuh is shown 
in Table 2. 

[01 12] [Comparative example 7] Added PEA(number average molecular weight 2,000) 
204 mass part as polymer diol, MDI was made to react to 49 mass parts on the reaction 
temperature of 100 and the conditions for reaction-time 60 minutes as diisocyanate, 
and the catalyst precursor was obtained. Subsequently, mixed 1,4-butanediol (BD) 67 
mass part and the obtained catalyst precursor at a stretch as low-molecular-weight diol, it 
was made to react on the reaction temperature of 115 **, and the conditions for reaction- 
time 60 minutes, and the both-ends hydroxyl group prepolymer was obtained. 
[01 13]0n the other hand, reacted at a rate of 242 mass parts as polymer diol, MDI was 
made to react as PEA(number average molecular weight 2,000) 443 mass part and 
diisocyanate on the reaction temperature of 100 and the conditions for reaction-time 
60 minutes, and the isocyanate end prepolymer was obtained. 

[01 14]Thus, to both-ends hydroxyl group prepolymer 320 obtained mass part, it poured 
into the rotor type ****** heat exchange type reaction machine continuously at a rate of 



both-ends isocyanate group prepolymer 685 mass part, and mixed stirring was carried out 
under the reaction temperature of 180 **, and the conditions for reaction-time 30 

minutes. 

[01 15]When remains NCO% in spinning polymer turned into 0.8 mass %, promptly, with 
the spinning pump, melt spinning was extruded and carried out through the nozzle at the 
spinning temperature of 178 **, and polyurethane elastic yam of 22dtex was rolled round 
by a part for 800-m/after giving a straight-mineral-oil subject's oils. The piece had 
slightly many nozzle jams early at the time of spinning. 

[01 16]The ratio (NCO ratio) of the total molar quantity of diol (PEA and BD) to the 
molar quantity of diisocyanate (MDl) used as a raw material of the obtained poljmrethane 
elastic yam was 1.09, and the nitrogen content (N %) in polymer was 3.2 mass %. The 
various physical properties of polyurethane [ cheese head / which carried out spinning ] 
elastic yam after the neglect during five days in a room temperature were measured 
similarly. A result is shown in Table 2. 
[0117] 
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[01 19] [Working example 4-6, the comparative examples 8-20] The poljmrethane elastic 
yam obtained by working example 1-3 and the comparative examples 1-7 is used as 
wadding in the combination shown in Tables 4-6, Coated elastic yam was created by the 
following covering process condition using inelastic filament yam (6 nylon; 1 1 dtex/5f), 
the account of lower knit this wadding up using this coated elastic yam, a process, 
dyeing, and a heat set process were performed, and the stocking was created. The 
following standard performed the quaUty assessment of coated elastic yam independent 
usage's obtained panty hose. A resuU is shown in Tables 4-6. 

[0120](1) Covering process use model : Kataoka Machinery BSS spindle number of 
rotations: 20,000 r/m [Table 3] 



* 1 : In balloon length ratio drawing 1 , the length of the nylon bobbin 5 was set to A, and 
the ratio (B/A) at the time of setting distance of the upper bed of this bobbin 5 and a 
doubling and twisting point to B was computed. 

*2: An angle with the bottom (ON) of the upper [ which is the polyurethane elastic yam a 



and the hollow spindle 3 in ON **** angle drawing 1 ] (appearance) (theta) 
[0121](2) Knit up and it is a process model. : Nagata energy machine KT-4IV (positive 

yam feeding device attachment) 

needle number : number of 400 feeders: ~ four lots (s throwing, z throwing 1 mutual yam 
feeding) 

[0122](3) Dyeing and heat set process dyeing : Acid-dye + auxiliary-agent + softening- 
agent 95 **x 60 minute heat set: Wet heat 110 **x 10 seconds [0123]50-cm picking and 
its number of twist were measured for <number of twist rate-of-change (TCV (%))> 
coated elastic yam. In this case, load at the time of number of twist measurement was 
made into 1 cN/dtex, performed 20 continuation / cheese-head measurement, and 
computed number of twist rate of change (TCV (%)). 

[0124]<Enlargement ratio rate of change (DCV (%))> The length of thread was 
measured, after taking out polyurethane elastic yam fi-om the same sample as what 
measured said number of twist and making it contract for 5 minutes in boiling water. 20 
continuation / cheese-head deed, and enlargement ratio rate of change (DCV (%)) were 
computed for this measurement. 

[0125]<Weave thread length change (LV (%))> weave thread length meant the thread 
length knit in the fixed length on knitting fabric, solution editing of the part for a knitting 
fabric composition thread number (it is four when the number of feeders of a knitting 
machine is four lots) was carried out, and the thread length for 1 round of a round-braid 
place was measured in load 1 cN/dtex. It measured 5 times fi-om the same knitting fabric 
sample, Itonaga's average was asked for Li and difference L2 of the maximum thread 
length and the minimum thread length, and weave thread length change (LV (%)) 
=(L2/Li) xlOO was computed. 

[0126]The wear test by <quality assessment of stocking> 10 person's female monitor was 
done, and a stitch, a feeling of wear, and synthesis were evaluated based on the following 

standard, respectively. 

O : overall merchandise evaluation as being [ it / it x/ with fitness **:difficulty /:/ poor / 
(1) knits, and there is no field lateral stripe, a feeling of (2) wear comes / whether a stitch 
is uniform and beautifiil and / easily, there is a moderate fitted feeling, and / the soft 
touch ] (3) synthesis coated elastic yam independent usage's stocking [0127] 
[Table 4] 
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[0128] 
Table 5] 
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[0129] 
[Table 6] 
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[01 30] Although wadding (working example 2 , working example 2 ) of the comparative 
examples 15-17 in Table 6 used the polyurethane elastic yam obtained by the same 
process as working example 2, since it was comparison, that to which the physical 
properties of polyurethane elastic yam of working example 2 were artificially changed as 
shown in the following table 7 was used. 
[0131] 



[Table 7] 
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[0132] 

[Effect of the Invention] According to this invention, there is no disk, and it dresses up, 
and is [ it is fine beautiful knitting fabric, and ] easy to wear, and the panty hose of the 
coated elastic yam independent usage who has the high commodity value which has soft 
clamping force can be manufactured. 
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40 [0039] ;KUx-7^;l.rU3-/Pfc LXii. Miff 
x.i-py^^-ir^ b\ rnb-py^^-if-l' b. rb^t 
b o 7 7 y ^«^«x-x;bf0^1^m^t 4; D f# (^fi-^ 
^'Ux-x/l-i^'^-zl- ; x-^L-y^'"y3-;l-, rnt°l- 
y/>;a-/L^ 1, 4 ^'i^yi-'^-zb, 1,5 ^y 
^yJ^t-'l^. ^^t'<yf->l'9'U:i-)l\ 1, 6-^^ 

^fy>''3^--;^. 3-;'<^;b-i, 5-'<.y9y>'^->v 
m(^^ U ^ -;b£?)fiffi^(c J; ^%^fih^^^) x-T/bi/ 

[0040] 4^Ux;x.r;b^"U3-;Pi:LT«i. mm 
50 xf-lxy^^y3-;K rnh°b-y^^yrJ-/b. 1, 4- 



9 

1, e-'^^^y-J-^-jv^ 3-p<^ 
lV-^ , 5-^y^y'J:^-/i'mc^ifUzi-/imA^^m 
iiti^'J'-^sKchimt. T>'-cym. -t/^i^ym. T 

b coSK^t^ J; xm^iih U xxr./^^■y --3 -IV ; 
e-^!?7°n7?by. r\Vr3'7^Vy^<7:>=y9VyW',<n 

[0 04 1] 4^i;*-tr^-b^-'j3-;i.tLTii. M 
i^'T7l/^;l^;*r-:i^=T— h ; :z.i-vy:^—^^^-^~V . Tn 

^■■yn-/!,-, 1, 4-y:5'yv':^-;i.. 1. s-'^y^ 
yi^;j--/u, ^^J^-'^y^;^:^••■yrJ-;^^ i, e-'vJfU- 
y>^^-;k 3-^^)V-i, 5-^y9y'M~)V^£ 

[ 0 0 1 2 ] , i;=i!ifi|7p L/-;h yx-T;i/7"y 3- 

,■KyxXr;^^■■ya-;^, X(i;KyXf-*'^— he''' 

y 3 -;K J 1 s * TXii 2 aiii± ^ m^h^x m I ^ 

[0 04 3] (A), (B) Jj^^OTU^^y V- unfile 

[0 044] ioj;'3^ywyi^r^^-btLTi±. m 

x.H'4, 4' -i^^i-zi^-X^j-yi^'-f yyr^^-h, 
2, 4-byL-yi^'f yyr^^-h. i, 5-^-7.^1^ 
yi>-^y^r^^-b. ^i^y i^yi-'^yi^rt^-b. 
yrf^nyi^wyvT^t— 1, 6-A.=afHfyi^''f yi' 

r^^- ^. p-7x:::pyj;'>f yi^r^-^-b. 4,4' 

[004 5] ( A ) mwi-^'v '■^-^mf&i-imm 
mixhmj^-^M'Jt-ivt lxh. a y yr^^- b 

0 OtXT^ffiii^TSft^Wffiffl^fl^, 
[0046] COJ; 3^rffi^^^^Sy^-;l't LTi±. m 
;t{fx^^y^-y rnb°lxy>?'yr?-;k. i, 

4-y^'yv'.-t-/i'. 1, "S-^y^yVi^-})/. ^-.t 
'<y^;l'^'"yrj-;i^. 1, ^-'^^^yVi^-jv. 3- 
1 , 5 -'^y ^yi^:t-^^=3ri:■o)iMJi^i«i^'5l-- 



(6) #ffl2 0 0 2-1 15119 

1 0 

■^h^x'^\-^h:Lhifix:%h, ^i\,t><7^^X'iy\ , 4- 

[0047] ^rJo, ±iE (A) . ( B ) fiS^>i?5Tyd^y 
ie^^lCJEGt-C. (Mw/Mn) . ± 

*iib-^?flS ( T t a n ^ ) *<?)fttt(C^Si-^;t=3r 

\^m^xmmm. mAWiam. m\. m 
[0048] w&m^s y WIS . ±iE 

10 (A), (B) ^^^<7)Tb;J^y-^-&RJ[EtitC'fft*^L. 

EjtBifiTmt^ y V- £ Hftr ; t =& < aiisgwt^gii 

%tmh r 1 J; i9f#^ ^hii^X:% h h<DThl , 
[0049] ZCO^^. Tt^V^-cO^m^. (DM* 

s*KSTi-;Ky v-c^-^.sict , ( I I ) M*ffi^ y y 
r^— hKry4--y-?-o^^j3gh, ( 1 1 1 ) ^tc^^ 
'3^-&)!K§ti/cTy*.°y . ji^wt: 

i-'^ y yr^— ho^;Ht . ^4^y v-y^-zt^s?/ 

20 ^ffi^l:y^-,'K;0-^ft^ ;H: t co^Eilit ( N C O 

jt)*n. 0 3-1. i8X'hizbmi-tu\ 

[0050] MmiZ^. ±IS ( I) c^W*S*!itST 
yrK y V-CO-^fiJcii. liff^iO^ ;l/J:tf'rK y > 

t y'>f y yT^-^-hSrRjE^it, }^v>-ri#f>iLS mm 

tffi*^»>^'^-/I/t ^S,C5S€l> . RlE^ftii 5 0- 
1 3 Or-TS 0-1 0 O^V, ifS L<{i6 0-1 2 o°c 
T5 0-7 Oij-T'Ji^o KJES5S;{i-^fi!t^&ffifflL^^>s- 

-/ i-imx' i> . zmmmm^ ^tzmmi^^x-h -yxi> 

30 [ 0 0 5 1 ] ( T T ) y yr hary^K 

y v-o^^ji , Fjf jcio-t /L ibr*°y -v-y^-yL-i; y 
>fyyT^^-hfc^f±a/vT'jxiE^-t^^, tea. ^cot 

mi'i'y'7\--iixm.mixmh^j:VK ffi 
:5i■T»y•^-;wi[iIBt^c{±a^■c■■Ritss-t^:§ *\ xti^j^" 
y V- i'':^-;!/ 1 y y r^- h t cory rf^' y v-r 

T^6, R)iE^ftii5 0-1 3 0°CT3 0-1 0 0*. 
ff4L<{±6 0-12 0°CT5 0-7 0:J^T*l.. RJ£ 

ffli ^fzmmh-^xfy -> T t if;b^^ I ^ 

[00 52] (III) OlS#;ffl*°y v-fO^J$(i:, - 

.m^Tjiyatifi^^ (A) , (B) 2m.mcoyprii') 
^m^')~^-m^i^ti:^. fm^m±i 6 0-2 2 o°c 

■Cl-9 0*. #S t<!il 8 0-2 1 Or-r'1-6 0 

[0053] 4^mnco^'j ^yv^ywmit. -^m^ii 

50 rzWm4^V'?~mM^m?:^r^LX\^^d-hlz. 



1 1 

nCOVot^O. 3-1. 2^4%. #tO. 5-0. 9 

[00 54] ; ; -C\ N C O % U V-^ifcW 

t--?.^^ LT V ^ S N C OX^oamoHTi-^? Sr U T . 

ifim.l^<ts:h%^t^hh. ^cfc. NC.o%(?)llS{d 
(A), (B) o2«ai^rv^yv-of±AJt*&^ 

[ 0 0 5 5 ] 3f;^Btii?).X h -y^ynX. '^X.X h 

- vwD^w^i^mmm^mm^ lx^k.-j^ 
mf.zmtxmmmHmts:-6wm<^^MmLxmh 

[00 56] :^wmwMm\iMi. ±:^mw 'i 

v^yW^^i^m&im^z^wmi- . riuz-j-Ui> 7 

{i^y^fU:^j-<ij y:f^~y) , t/c, >'y:/;U;!^^>'y 

(yy/it'-^'jy^'^-y) . mm 3 
w^^mm'^mx h y^y^'ut. m^^-y^^'ii^^j^ 

\j yy^r~yvHtf^^tilfj\ ^■'7"/i^*Axij yy^~y 

[0 0 5 7] mmUZ':)^^Xli.. mmie>i--! 
\jymcoi--! uy^fii^mtiltK mzm^-^tcT. ^ 

ts:mmi^mxhh. 

[0058] ^mmw.wB'itm. tie ( i ) at; 
( i i ) imfz-tij<nx'ht . 

( i ) ig^e^ioasa^i)**^ 5 %mtt* i> ; t „ 4 

( i i ) m'^Mzni-his^^y)3mim^m»ii^3 

fthfzib{Zl,±. m^iLXlMXcrim-ik^^con -iW 

'&mxm. TIB ( i i i ) m\m:mtzt:ztt>^'m 
( i i i ) m}k^^mim?mTxh-t^b. 

[ 0 0 5 9 ] Cdf. h -y^y 

9'mmzmtm±r^mmxhmmmMmm 
tuzi,t. ij>^') y^xgt;*5v^T±iE ( i ) st.M i 5 
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[ 0 0 6 0 ] i cr. ( i ) mmmmt. mmm^ 

^5 0cmKD, 0fgc?)wfiTT«it^aiSL. 

(Tcv (%) ) ^%'^hfi\,(m:h^. w^m 

m^- 5 %131T. i L < ii4 %£lTr?j I, . 

[006 1 ] ( i i ) ^mAmmmi. 

SrSOcmffX'X SiiS^ff /SS. i«7fc^T-5^> 

:^aim» (DCV (%) ) ^SaiL>tt<?)TS)S, 51 
# Lfg*S;«)**>- 3 %mT. i?^ L < 2 %mT-C& 

So 

[0062] i?x^> ( i ) ,atX ( i i ) Ofttt OlffiH^ 

[ 0 0 6 3 ] ;£7)^AN 1; > ^'■■If?;(cfcWiT. ?SII?¥tt^^ 

hfzh». a^. a^W^rSiJW^^StSfiSC^OtL 
Tti, :^tyK;HSl!fSic. ir^^y^V'^ym-'^mm'A 

h.muz. -^mm'mw&.mm&iM {f^my 

71M ) & « s 0 1 * 1 (i:^ 'J ^ U ^ >-?f tt^ 
^-X, 2{±7 ^■-Kn-;i/, 3{±45S.xh°y H;L', 4 

iJ<yn-;P„ 7i±x-^'T'y7°n-;l. , atiSS'J'm 

[0064] ;?7V-?U y7-XSt:*3V^T±fB ( i ) 

( i i ) cOfttt*}Sf^t-t{±, Hl»^m^f.c*^5g§ 

[ 0 0 6 5 ] ^ A- ij > a {t:')^v9 y5¥ 

S^^fi^WSVk-yri^^a yi?)Mcff-9T. Mi! 

mxii-^-mmmzmi-th^hmyt. j-^iv-y 
^yi^Byt^±%<t£^^%'hb^m.mt:^^ YdcoM 

lii-tLxmrn^ma^t^j:^. ttz. 5I#US 

[00 66] t^:. ?If*K'S^L/-c;i;°U^P^yWtt^ 
) A^xey K;^TLrt^ElEAV^-y:|icT■■}i}it--& 

wm)]izhmmti. 

[0067] ^m-sc m&Am^zu-h. m 

it^^S: 3 %JJJIT. Iff a t < « 2 ?^tJ.Ttffi-P:/::*^£7) 

Att. :: (Ti^'fy 5 (^XSt Kdi:c?)EgM&Bfc 
-rSt. i^lJbi?)i:b (B/A) >{)^0. 4-1. 0. !|ft= 



1 3 

0. 7ti-iztmtL\\ B/Atin. omii 

[0 0 68] -tfz. iaiC^Lf^;E;^aOXh°yK;P3 

^«Am (±T) flS (^) ;&^'5-3 0° . #s£L<{i 

10° hth^hi^M m^^m^th z t PT-^ I . 

[00 69] ^%fi^crMWWn^.(^)^Tim^iltimm 

[ 0 0 7 0 ] c c: T\ mmw^At. Stmiio-g* 

s^-rioT'S)^, wmimmv. YKmim,zx. 

t^*». liiA^tt^WLV {%) = (L2./L1) XI 

0 0 ^stat « i ^T* !> . mikikm.mt^A"mr^ , 
s L < a 2 %JiiTT'* s „ mMy^mmif± s -r r ^. 

^mt-<mu^mmc^xv'y^yy'imztifix't' 
[00 7 1 ] mi^M:^mi:±iicommbtitz>^Hz 

^ijii^ 1 o%i;n-"tfeo - 1 A>?3^ L,i^, icof^to, 
^znm^nmzmm^mmmm-i^btmt i 

[00 72] *^E!^iOX h "/ ^yi/cnm^mmi. -^x 

t L, zm.^j.zmm^.^mmLxti:mm?m^>io 

^^fflvv TIE ( i ) - ( i i i ) c^JtW^iS^rt J; 3 

i>zjfmi-^hcDXh D . ^n^^a; o . Jiwmt^msix- 

V y yi^m^M: < Sii-f ^ t *^'T'3= ^ 

( i ) m^^^!?ym^mmi^5%mTx%i^b, 
( i i ) ^h3¥tt^?^t;^tri.;E^i^c^5lttLfg*^»*A^3 

( i i i ) m^^Mmi)ti^4%aTXhl.lb. 

[00 73] ^rfc, S^*Tioil/-cXb v^y^-ii. ^ 
actitS-^TSS. S^fe&tf-^f^a, S«c?JPMtAtlT 
m^&MX-t "/ i 1 1 J; DSit^ixS . 

[00 74] CfOj; 3(cLT#^>^L-g.4:^BJX}- ^y ^y 

mmwm<^:^^^tLxmvK :icommwmco^x' 
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1 4 

ps^mtfi. mm(^^^^^j:<. ^m^^<mL\^ 
mmx'h -> X . l^-t < v ^ h t^nmmm^ 

o:>xhh, 

[ 0 0 7 5 ] ^m^!nn^ht£hx\- -7*; y^' 

10 [0076] 

K7s%j(n>x:\tti:\^, 

[0077] mvm 1 ] v-i^^-iL-t ltm* 
3B^:7p«^fi'^.t^'Jx^^yr^^x-^ (kt, pe 

A b ^'0 ; I5t¥i^35j-1^» 2 , 000)204 WSSP^ . 

v>r.^.- t t LT>7x-;M^y^'-f y>'7^- 

(i;J,T, MDI>^.;i) 49«figP(CMt-C^^-^tC 
Mi.. Mii5?flS3558 0r*^i.^l^j; 3{:*liL^c*i' 

20 ^ , Rj[EB#^ 6 0 ^'■com-cm^^xmm'^wm 

tz. <^\^X\ ^■yt^m'J^~)lb LTl , 4 --r^yi^ 

( B D ) 6 imAu^znimmmiw^-i^z-mx. 

^fi^'.. ummjJ o r. .ix.j£iHrl?SlG Oii-so^TisiJE 

[0078] .it 'J h IX PEA 

^42, 0 00) 4 13nMM. i-^-fV^-r^-btL 
TMD 1 & 2 4 2'M»iitfO|iJ-^-C\ Km&mS 0"C. Jx 

30 [ 0 0 7 9 ] ;<7) i 3 t LT#feii./^W*iS*iS*7°lx 
v-3 2 0K»a5(c*fLTM*SB< yi/T-t^-bS 

mmmmyim^KmmrAmmizW:i. rj£s«i 9 

0 r; . KmrS 3 0 5>iO:^f+Tt-i'I^Wf Ltz „ 
[ 0 0 8 0 ] .1^ y V-tfiO^gN C 0%*i 0 . 8 

b^j:'otim,^XU-hl,zm^yi^yri,zJ:r) . W^Umi 9 
<^mmi^. 8 0 0 m/:}}-C-2 2 d t e xiO^if y 
40 m#T'&o/t. 

[0081 ] n>>tifz:i-'v^i^9ym'\t^.(^)wmb ix 

m^-^^iltzi^t-'P (PEASU^'BD) O^lt^/l-Sfc 
i>Wyi^T-7— h (MD I ) CO^/l-mcOtt (NCOjrb) 
i± 1 . 0 9 T-ft 0 . y -?-cf ^OSIB^IrS { N% ) (i 

3. 2Mm%x'h-^fz. tfz. w^.Lfzi~~x^mmz 
X 5 BrsmwTAizm^^ 'J^u^ ywn.^.commn^ 
Tii-mxmmLfz. m^mi^z^-r. 
[0 082] <GPct^j^t^3i■S[^tl: (mw/mh) > 
t^>'7";^<7)P« , ^ y r> ^ >5^.H:^|^f4^-g 3 
50 mmmTt»K»0. 0 3 gffaL/S» ^^tC. * 



1 5 

4) l:3 0mmo 1 /LcOjimc||i|BL/ii^'p<^;PT-fe 

h r 5 K ( D M A c ) mmx'^i^ \) -^-mmt^ o . 3 m 

■■>X'^miW (Mw/Mn) ^ilSL;t. 

iis^B ■.mmmmi.c-iQ 

f^Bffl : Ja^Cy^'^AB Ommo 1/L DMAC 

mm 

SiLM :1ml . ' m i n 

tyM. : BSfomXSShohdex KD8 0 6M 

[0083] '^tiiFff-ttii^e ( T t a n <? ) >ite3|ffifl!lS 

ffiH^S :1cm 

ffi'MifsSE : 1 lOHz 

Wm : +0. 0 1 6mm 

ff-fflilJS : 3 'C/m i n 
iJgS^ieBI : - 1 0 O^C-2 3 OT: 

t-7iS,S^T t a n 5 > fCSt^Ko f^. 
[0084] <«^»¥ (CV {%) ) >fh}illX^ 

^ffilft : 1 0 0 m/^\ 

iijiewrHi : 2^^rHl 

tlJSI?*^ :30cm 

y ^ ^ ^ -Xtt 1 3 0^ffi)*t^il£ i-ff 

i\ ^oWfi^HS^fjj* (CV (%) ) hL/::, 

[0085] <m^^mm. (T I ) >;Ky ^i/^>'Wtt* 

je^ltii^L, #^-XftSDli>rt3tfOTi^ffi^^O^- 
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1 6 

5I'9aiL^iK: 2 5m/^> 
MjiOaJS: 5 0 m/* 

;^ A' y y i5''T.S(Cft$ ixl, ;if y U ^ y^tt*n b cn 

tLft^JE^jfl ( Tm a X ) tft/ME^lff ( Tm i n ) h 
^tl^nlt (Tmax./Tm in) ^JE^lUm 
(TI) >Lf^, 

[0 086] C^»J2] ^^yv-i^4--;t't LTW* 

mzAmm^m-^T^ y X b 7^ ^ ix- yx-x;^^ y 3- 

10 )Vm. PTMGt*.^^ ;ii(¥%^]"^*l , 00 0) 
&lll®*gE, i-'^V>'7^-htLTMDI£54 
9.m. {S*i^ai^'-■t-;^i: Lr B D ^ 6 0 Mig|lc7)SiJ 

-^tL. mimitn-KmjmRmm.^^x'Kmi^ 

^xwmmA<mmrv^^) v- & f#/i . 
[ 0 0 8 7 ] 4^° y h t -c p E A ( 

i^J:2, 0 0 0) ^54 2»*ai- i^-<yi^r^^-bt 

LTMD I 2 3 2Sfia5fOSiJ^-T-Wfif?J 1 b 

^zX 0 . Vi^7A--VmrV:Y^^) -^-iWtz, 

[0088]ic7)j:aic LxnhtifmmA^mmrv 

20 ;Kyv-2 2 5«l:gPtWLTW*iiii^yi^T^-h* 
T^;i^ y 7- 7 7 4 fMmi-^X'. ^iSM 1 t isi-^ 

-C-WiSiS, 8 0 0111 jK'2 2 (1 I. o 

[0089] #^:>ii/id^°y '^^^ y?¥tt*iOJI^4fc 
ffl I' » ^.ix/i ^':t-.'l' ( P T M G ., P F, A ,at^' R r) ) fO-^ 
fh^r/Hhi^WVi^T^^-h (MD i ) CO^/l^i^Oirb 

(NCOJt){±l. 09X'h^. ;Ky^-ftic7)M*i-* 

* (N%) \t3. 2wm%x%'orz. tfz. m^Lfzi- 
30 - x^mi&izx 5 B^-^wmza ifi t° u^uf y^-if 

^.commmmizM'Si i tz . i ici^t-. 
[0090] mmm 3 ] ^stf^i 2 ;om*S7J<k*7v 

*°y V-2 2 5Hag|5(C*fLTlllfif^J2 0M*S^ v>- 

7 h *r ^ y 7 7 4 KiSBcTimT-, ^.ttff 
mtmiz^mmizm^i. .KjtEfijK2 2 0'c. ^OThI 

1 5-J>«o^ffTTiM^rJ«ffL/i. 

[009 1 ] n^tifzwm^u-hm^^yy^zx 0 

c^JWC'^taffi®, 8 0 0 m/4j-C2 2 d t e xCOmM^ 
40 *ffit:J;Sd^y'>I^3?y?itt*;?:S#ffi-:)fc„ *Mc^« 

[0092] n^fiti^t:^] ywrnm^mt lx 

fflU i^ixf^ i-'^t-Zl- ( P T M G , P E A&t^' B D ) 
It^/H-ti-M V^-T^^-b (MD I ) c?)^;H;^Oi;b 
(NCOj:t){il. 0 8T'I>'9, ^y v-+t?3M*^* 
m (N%) {i;3. 2Hm%T*'3it, a*L/i^ 
-XSr^jStcT 5 Bramitc*^ (tl. 4^ y I- ^ y#l4 

^iCommmmmizm^Lfz. mmimi^z^-t. 

[00 93] CJtKl^jn ^■y^e-i^^-;ki:L.TIIJfi 
50 M2i;|i5jtPTMG (aT%*^*l, 00 0)^11 
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1 MSB. y >T^- h h LTMD 1^5 4^* 
gp. -ffi^i^Mi-'^-zki: LT B D ^ 6 OV,m<nm-^b 

[0 0 94] *°iJV-i--:t-7PfcLTPTMG (S^Jtl 
2 , 0 0 0 ) Sr 5 0 O^igP. i-M V J-T^t— h 
t LTMD I ^ 2 1 4SmgE<7)M^T^J)feM 1 fc IhI^* 

liV-tfJOSSNCO^^A^O. 4«*%t=5:-5/tWf;±(T 

jWIJ-C'MiIM, 8 0 0 m/^^f ■ 2 2 d t e xf7).-KU 

[0096] #^>ix/t^>j ^ V ^ y^^mwM}:. LX 

m^'-^l^fltz'yt~)V (PTMG. PEA&Ui'BD) CO-^ 
ft^;H:i;i^My;^7^^-h (MD I ) Ot;Pi<7)Jt 
( N c o Jrt ) {i 1 . 0 4 f$) D . >J ^-4'c7)as-ir* 

* (N%) {i3. 2«I:%T'S)':'/1« 4/-^, K^L/^^ 

nmi^zm^uz , isa&n 2 t^Ti^-r . 

[00 97] (jmm 2 ] [} 1 L-C;K U 

PAtV^a ;ic¥^*^fi2, 0 00) 1:5 7 9^* 
gp. >-Myi^r^-htLTMDI&220^1:gE«M 

[00 98] Mfif^J 2 t ^fis'JMSS/KIgSr U 'J V 

- 2 0 1 Mfia5(-*f L , ±faM*s^ y ^r^— b 
^*°i;-?-^7 9 9V.M.M^y'^Vf^x\ mmmmcm^K 
j&mi^zmmm^zmxb. ^.tE^j^i 9 o°c. Kmmms 

CO%ifiO . 7 5«*%>^-3fc^,.a-rmt=*M*^>' 
7°t: J: i9 ^t*?S« 1 9 0 VX' /XiVim LTff ff, Lxm 

7 0 Om/3^r2 2 d t e xO;KU'>^:?'>'3itt*^^ 

[00 99] %^>Kfzt^'}'^V^yW1!^.ik<r>)mh LX 
mv->t'jfltz'J:^-)V {PMiP A., PTMG&t/BD ) CO 

^It^^PSti-M y^T^— b (MD I ) c?)q;;H-i73j:[: 
( N c oit ) a 1 . 0 9 D . ^ y V -+c7jM#-ir* 
a (N%) {i3. OSa^T-S.-^^:, ^3t. R*Lf^^ 

mmmm: nm\>zmmLtz . mm:^ 2 \>z^-f. 
[0100] iimms -} m.m2 1 nmm^ym 

* Tlx ^ y V- 1 rn^-i y i-r h * r y v- 
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^fflV>T. M*a*«7Vrf^y V-2 1 5 H*iJt>Pf 
±fEM*S-^yi^r^— b*T^4^yv-7 8 5« 

*g|5i?)mT\ JtKM2tii|-f^frril^it#L.Jt, 

ttJrK y V- tfJ^S-^N C O 9ii 0.37 t -5 >^ 
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